(12) it tffi Ife I c * L N -c ^ IB ^ ;K 7t a til fil 



(43) Bl^^Hfl B 
2005 ^9 M9a (09.09.2005) 




PCX 



(10) 

WO 2005/083263 Al 



(51) mmm^^m''. 

(21) Bli^tBilS-^: 

(22) BE^tiJilB: 

(25) mmtamoimm: 

(26) H^^IBOWig: 

(30) Sffe^tT^— ■5': 
4#)iS2004-055205 



F02M 61/16 

PCT/JP2005/003661 
2005 ^2 25 B (25.02.2005) 
H*I5 



2004 ^2 27 B (27.02.2004) JP 



(71) tiimxmm^^<±x(Dm^mfz'Di^x): =m.m 

XliH*j£#tt (MITSUBISHI HEAVY INDUSTRIES, 



LTD.)[JP/JP]; =r 1088215 jRSSffiSESm—T a 1 6S 

5 ^ Tokyo (JP). 

(72) f§B.fl#; *5J;t/ 

(75) mm%/tiimX(W:miZ-Ol'^X<D^i-): mm-M.^(HAKA- 
MATA, Norikatu) [JP/JP]; =r 2291193 #SJI| Hffl^H 
mBa€ 3000SifeHg«XliH*5C#a:iH.ffl« ■ 
*#**il*«|5F«3 Kanagawa (JP). 

(74) fl£ S A : A m s (TAKAHASHI, Masahisa); =r 
1060032 K^tP^EA*:*: 3 ra l 6Sl 3^T> 
A** 1 0 0 3-^ Tokyo (JP). 

(81) fi^Hr«^(o^cL^piy. ±x0imm(Dm\*iUm.t)^ 

rTSI;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 



= (54) Title: INTERNAL COMBUSTION ENGINE HAVING FUEL INJECTION VALVE WITH MECHANISM FOR REGULAT- 
^= ING NEEDLE VALVE SPRING FORCE, AND METHOD OF REGULATING FUEL INJECTION VALVE 



00 



O 



- 2 

-i5Sieai!ttei:gii 

-13 »2mT&Pttitaa 

- 1 #*» 




- 22 ss 1 ®±siiiifea 



17... SECOND STAGE REGULATION SCREW SECTION 

23... SECOND STAGE UPPER SPRING RECEPTION 

16... FIRST STAGE REGULATOR 

14... SECOND STAGE SPRING 

12a. .. FLAT CONTACT SECTION 

F... FUEL 

8... FUEL PATH 

12... PUSH ROD 

3... NOZZLE TIP 

4... INJECTION HOLE 

7... OIL STORAGE 

6... NEEDLE VALVE 

5... NOZZLE NUT 

10... FIRST STAGE LOWER SPRING RECEPTION 
9... FIRST STAGE SPRING 

22... FIRST STAGE UPPER SPRING RECEPTION 
1... VALVE BODY 

13... SECOND STAGE LOWER SPRING RECEPTION 
15... FIRST STAGE REGULATION SCREW SECTION 
2... BODY COVER 
18... SECOND STAGE REGULATOR 



(57) Abstract: An internal combustion engine having a fuel injection valve, 
where, in the fuel injection valve, needle valves are pushed up and opened 
against force of needle valve springs by pressure of a fuel sent under pressure 
from a fuel injection pump, thereby injecting the fiiel from an injection hole 
formed in a nozzle tip head section. The fuel injection valve has two of the 
needle valve springs, and a screw-type regulator for regulating a spring force 
is attached to each of the needle valve springs, and spring force of the two 
needle valve springs are independently regulatable by the corresponding two 
regulators. In assembly and regulation of the fuel injection valve, a valve 
opening pressure can be easily and highly accurately regulated in two stages 
without removing the fuel injection valve from a cylinder head and with the 
valve assembled in the cylinder head. 
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